Growth differentiation factor 8 down-regulates pentraxin 3 in human granulosa cells.
Growth differentiation factor 8 (GDF8), also known as myostatin, is highly expressed in the mammalian musculoskeletal system and plays critical roles in the regulation of skeletal muscle growth. Though not exclusively expressed in the musculoskeletal system, the expression and biological function of GDF8 has never been examined in the human ovary. Pentraxin 3 (PTX3) plays a key role in the assembly of extracellular matrix, which is essential for cumulus expansion, ovulation and in vivo fertilization. The aim of this study was to investigate GDF8 expression and function in human granulosa cells and to examine its underlying molecular determinants. An established immortalized human granulosa cell line (SVOG), granulosa cell tumor cell line (KGN) and primary granulosa-lutein cells were used as study models. We now demonstrate for the first time that GDF8 is expressed in human granulosa cells and follicular fluid. All 16 follicular fluid samples tested contained GDF8 protein at an average concentration of 3 ng/ml. In addition, GDF8 treatment significantly decreased PTX3 mRNA and protein levels. These suppressive effects, along with the induction of SMAD2/3 phosphorylation, were abolished by co-treatment with the ALK4/5/7 inhibitor SB431542. Knockdown of ALK5, ACVR2A/ACVR2B or SMAD4 reversed the effects of GDF8-induced PTX3 suppression. These results indicate that GDF8 down-regulates PTX3 expression via ACVR2A/ACVR2B-ALK5-mediated SMAD-dependent signaling in human granulosa cells. These novel findings support a potential role for GDF8 in the regulation of follicular function, likely via autocrine effects on human granulosa cells.